Introduction
============

Auditory neuropathy spectrum disorder (ANSD) can be defined as abnormal function of the vestibulocochlear nerve---VIII cranial pair---that generates loss of synchrony in the nerve conduction of the sound stimulus and is very probably related to a change in the myelination of these fibers.[@JR0208-1]

The aim of the study was to monitor the hearing handicap and the recognition threshold of sentences in quiet and in the presence of noise in a patient with ANSD using a hearing aid (HA).

Literature Review
=================

The treatment for ANSD has not been fully established, including the use of an HA, a cochlear implant (CI), and a brainstem implant.[@JR0208-2] The use of an HA may be contraindicated in ANSD because if outer hair cells are preserved, they may be damaged by amplification.[@JR0208-3] In adults with ANSD, an HA only improves sound detection by amplification, with a minimum benefit for discrimination.[@JR0208-4] In other studies, however, good responses have been observed with the use of both HA and CI, with improved hearing and communication skills, the latter of which is one of the main complaints of these patients.[@JR0208-5]

The present case is notable because few cases of unilateral ANSD have been reported in the literature.[@JR0208-6]

Case Report
===========

A 47-year-old woman reported bilateral hearing loss, worse in the right ear and the presence of tinnitus of the whistling and buzzing type in this same ear, along with marked speech discrimination difficulty in the presence of noise and discomfort in the presence of intense sounds. The hearing loss had started ∼5 years before and progressed with time.

After evaluations and otorhinolaryngologic examination, HA adaptation was performed. Conventional pure tone audiometry and high-frequency audiometry revealed mean hearing thresholds (500 Hz to 4 kHz) within normal limits, with a descending configuration in the left ear and moderate sensorineural hearing loss in the right ear ([Figs. 1](#FI0208-1){ref-type="fig"} and [2](#FI0208-2){ref-type="fig"}).

![Pure tone audiometry. Abbreviations: dBHL, decibels hearing levels; O, air conduction, right ear; X, air conduction, left ear; \<, bone conduction, right ear; \>, bone conduction, left ear.](10-1055-s-0034-1397338-i0208-1){#FI0208-1}

![High-frequency audiometry. Abbreviations: dBHL, decibels hearing levels; O, air conduction, right ear; X, air conduction, left ear; \<, bone conduction, right ear; \>, bone conduction, left ear.](10-1055-s-0034-1397338-i0208-2){#FI0208-2}

Speech audiometry was applied to the speakerphone. Speech recognition threshold was 55-dB hearing level (dBHL) in the right ear and 10 dBHL in the left ear. Speech discrimination index score was 56% for monosyllables and 68% for disyllables in the right ear and 92% for monosyllables in the left ear.

Immittance testing revealed bilateral type A curve and absence of ipsilateral and contralateral acoustic reflexes at all frequencies.

Otoacoustic emissions (OAE) testing documented the presence of transient OAE in both ears.

Audiometry brainstem response (ABR) testing showed morphology, absolute latency, and interwave latency within normal limits in the left ear. Abnormal morphology was observed in the right ear at 100 dBHL, with the presence of only the V wave and prolonged absolute latency. The results suggested a change in the functioning of the auditory pathway up to the inferior colliculus on the right.

Nuclear magnetic resonance sequences for the visualization of the eighth pair and of the inner ear showed normal aspect, with no evidence of bilateral expansive lesions and no pathologic reinforcement. No changes in the membranous portions of the labyrinth were seen.

Recognition threshold of sentences in silence (RTSS) and in noise (RTSN) were obtained[@JR0208-7]: for RTSS, a 1.9-dB increase was observed during the first month of HA adaptation and an improvement of 3.6 dB and 2.1 dB in the subsequent months compared with RTSS before HA adaptation. For RTSN, there was a 5.6-dB improvement in the first and second months after HA use and a 6.0-dB improvement 3 months later. These results demonstrate a progressive improvement in the signal-to-noise ratio (S/N), which progressed from +3.66 to −2.4 dB. The tests were applied in an acoustic booth in a free field. Sentences and noise were on a CD in independent channels and were presented using a CD player coupled to an audiometer. These data are presented in [Table 1](#TB0208-1){ref-type="table"}.

###### Recognition threshold of sentences in silence and in noise, percentage of correct sentences, and S/R of the patient before and after hearing aid use

                               LRSS   \%   LRSR    \%   S/R
  ---------------------------- ------ ---- ------- ---- -------
  Before hearing aid use       46.6   50   68.66   40   +3.66
  1 mo after hearing aid use   48.5   60   63      40   −2
  2 mo after hearing aid use   43     60   63      50   −2
  3 mo after hearing aid use   44.5   60   62.6    50   −2.4

Abbreviations: LRSS, recognition threshold of sentences in silence; LRSR, recognition threshold of sentences in noise; %, percentage of correct sentences; S/R, signal-to-noise ratio.

The Hearing Handicap Inventory for Adults (HHIA) was applied in the interview format before HA adaptation and after 3 months of HA use.[@JR0208-8] The evaluation of perception of hearing handicap before HA adaptation demonstrated that all responses were attributed to the "always" option regarding both the emotional and social subscales, corresponding to a severe degree of perception (100 points). Three months after HA adaptation, there was a 40-point reduction of hearing handicap, although perception continued to be of a severe degree. The patient had follow-up once a month for 4 months for guidance on listening skills, use of lipreading, and hearing aid use.

Discussion
==========

The percentage rate of speech recognition, the combined results of abnormal ABR, and the presence of transient OAE in the right ear, together with the patient\'s complaints, support the evidence of hearing loss due to retrocochlear, and not cochlear, changes.[@JR0208-1] [@JR0208-9] There was hearing loss with changes in speech recognition that limited both the affective-emotional and social life of the patient, who reported social isolation during anamnesis and in her responses to the HHIA.

Although the perception of the hearing handicap continued to be strongly present 3 months after adaptation of the HA, the patient reported a clear improvement and was able to return to activities that she long had been unable to perform. However, she continued to report discomfort in the presence of intense sounds and noise.

Positive[@JR0208-5] [@JR0208-10] and negative[@JR0208-3] [@JR0208-4] reports have been published in the literature regarding the use of an HA in ANSD. In the present case, the use of an HA was of significant benefit to the patient, with an important improvement of RTSS, RTSN, and S/N ratio in a free field. We did not find any study using the Sentence List Test in Portuguese to evaluate patients with ANSD,[@JR0208-7] and therefore we cannot compare our findings. The positive result in the present case reflects the importance for an individual with ANSD to understand speech in silence and in noise, as these tests permit an analysis of auditory skills within a context close to the daily auditory experiences.[@JR0208-11]

The lack of improvement in RTSS 30 days after the use of the HA may be explained by acclimatization.[@JR0208-8] In contrast, an important improvement in RTSN was observed as early as the first month of HA use. Thus, we believe that HA use in this patient with ANSD mainly contributed to the relief of the major complaint of affected individuals (i.e., auditory speech perception in a noisy environment).[@JR0208-5] [@JR0208-10] [@JR0208-12] [@JR0208-13]

The present findings agree with previous reports that suggested that, if the use of the HA shows some benefit in free field tests, in speech perception tests, or in terms of the user\'s self-evaluation, its use should be considered positive.[@JR0208-5] [@JR0208-10] [@JR0208-12] On this basis, new strategies should be added or modified to improve speech comprehension and communication.

Final Comments
==============

After 3 months of HA use, the patient showed a significant reduction of hearing handicap and an improvement in RTSS, RTSN, and S/N ratio.
